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APPENDIX A 

In vivo inhibition of precancerous ceil formation and in vitro 
inhibition of cancer cell growth by the compounds of the 

invention 

EXPERIMENT 1 

In vivo assay of the inhibiting activity of precancerous cell 
formation by the compounds of the invention. 



Aberrant crypt foci (ACF) are preneoplastic lesions that 
have been consistently observed in a number of experimental 
models of colon carcinogenesis. Moreover, ACF are present in 
the mucosa of human colon cancer, where they have been 
suggested to be precursor lesions from which adenomas and 
carcinomas develop. 

Since ACF express mutations in the ape gene and- the ras 
oncogene, these lesions have been considered early markers of 
colon cancer development. 

The compounds assayed in this test were the following: 
2- (acetyloxy) benzoic acid 3 - (nit rooxyme thy 1 ) phenyl ester. 
The compound was prepared according to ex. 1 of WO 
00/44705 (NO-Asp-1). 
Aspirin. 

Male wis tar rats (weight 200-250 g) were randomised into 
n. 3 groups of 8-9 animals • each at the ■ beginning of the 
experiment. 

Colonic adenocarcinoma was induced by sequential 
treatment (i.v. injection) with trinitrobenzene sulfonic acid 
(TNBS) and azoxyme thane (AOM) according to the experimental 
model of D'argenio et Al., Gastroenterology 110, 1727-1734 
1996. 

The test drugs were dissolved in DMSO diluted in 0.5% 
carboxymethylcellulose . 

The treated groups were administered, respectively, with 
a daily dose of aspirin (10 mg/Kg) and with an equimolar dose 
(18 mg/Kg) of NO-Asp-1. 

The control group was administered with the vehicle. 

The treatment with TNBS and AOM lasted 28 days. Oral drug 
administration was continued. Six weeks after the end of the 
experiment the animals were sacrificed by an overdose of 
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pentobarbital . Laparotomy was -her. performed wizr. che whole 
colon excision. 

After flushing with 0.9% saline, the colon was tied ac 
both ends with a silk suture and filled with 10% phosphate- 
buffered formalin (pH 7.4). After 2 hours the colon specimen 
was opened by cutting along the mesenteric border and pinned 
flat. Colon mucosa was then dipped into formalin. 

After this treatment and rinsing from formalin, tissues 
were stained with 0.2% methylene blue in 0.9% saline. After 15 
minutes the tissues were recovered and the number of ACF in 
the entire colon specimen, using a dissecting microscope at 
40% magnification. ACF were clearly identified as abnormally 
dilated crypts, with multiple adjacent crypts, often appearing 
to be contiguous. 

Administration of TNBS and AOM in the control group 
resulted in the development of widespread precancerous cells 
formation in the distal colon. 

Data are reported in Table 1, wherein the number of ACF 
cells developed in the colon of the animals of the control 
group was assumed to be 100%. The Table shows that . NO- Asp- 1 
is more effective than aspirin in preventing colon neoplastic 
lesion. 



Table 1 



In vivo- inhibition of precancerous cell formation by 
NO -Asp -1 and aspirin in an experimental model of £olon 

Adenocar c inoma 


Compound 


Dose (mg/Kg) 


Precancerous cell 
Number 
(% to the control group) 


Vehicle 




100 


N0-Asp-1 


18 


15 


Aspirin 


10 


40 
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EXPERIMENTS 2 -A) and 2-3) 

In vitro assay of the antiproliferative activity of the 
compounds of the invention in cancerous cells. 

Experiment 2 -A) 



Human adenocarcinoma (HT29) cells taken from colon 
affected by cancerous process were transferred into plates 
with 24 wells containing a cellular culture medium formed by 
10% of foetal bovine serum, penicillin (50 U/ml), streptomycin 
(50 mg/ml) and PEG 400 (polyethylenglycol ) . 

The compounds tested have been the following: 
2- (acetyloxy) benzoic acid 3- (nitrooxymethyl )phenyl ester. 
The compound was prepared according to ex. 1 of WO 
00/44705 (NO-Asp-1). 

2-(acetyloxy)benzoic acid 4- (nitrooxymethyl ) phenyl ester 
The compound was prepared according to ex. • 3 of wo 
00/44705 (NO-Asp-2). 

2- (ace tyloxy) benzoic acid 2 - (nitrooxymethyl )phenyl ester 
The compound was prepared according to ex. 2 of WO 
00/44705 (NO-Asp-3). 
Aspirin. 



After 24 hours a portion of the plates was inoculated 
with the tested compounds dissolved in the carrier ("PEG 400). 
96 hours after the inoculation of the compounds the cellular 
growth was measured by haemocytometer . The results, reported 
in Table 2, are expressed as percentage of the cellular 
proliferation with respect to the controls. 

The obtained results show that the compounds of the 
invention are much more effective in inhibiting the 
proliferation of the cancerous cells with respect to the 
corresponding native compound. 



3 



4 



Table 2 



i 

Activity in vitro on the proliferation of cancerous cells 



Treatment 


Concentration 
(MM) 


Proliferation 
% 


Vehicle 




100 


Aspirin 


500 


100 


NO- Asp- 1 


300 


40 


NO- Asp- 2 


10 


0 


NO- Asp- 3 


20 


50 



Experiment 2-B) 



In this experiment flurbiprofen (4-nitrooxy)butyl ester 
(NO - flurbiprofen) and flurbiprofen, as reference compound, 
were used. 

Flurbiprofen ( 4 -nitrooxy ) butyl ester was obtained 
according to Ex. 1 of WO 94/12463. 



HT-29 and HCT-15 human colon adenocarcinoma cell lines 
(American Type Culture Collection) were grown as monolayers in 
McCoy 5A medium and RPMI 1640 respectively, and supplemented 
with 10% foetal calf serum (FCS), penicillin (50 U/ml) and 
streptomycin (50 mg/ml). Cells were seeded at a density of 1,5 
million cells/100 cm 2 culture dish and incubated at 37°C in 5% 
C0 : and 90% relative humidity. Single -cell suspensions were 
obtained by tripsinization (0.05% trypsin/EDTA) , and cells 
were counted using a hemacytometer. 
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exclusion method. 



The compounds under test were dissolved in dimethyl 
sulfoxide (DMSO) solutions. All compounds were added to the 
culture medium before plating. Final DMSO concentration was 
adjusted in all media to 1% w/v. 



A control group was run by adding the the cells a same 
quantity of DMSO. 



NO- flurbiprofen reduced the number of HT-29 cells in the 
culture more effectively than flurbiprofen. Similar results 
were obtained with HCT-15 cells. 

48 hours after incubation with the compounds, the cells 
were counted using a hemacytometer. Table 3 reports the 
results obtained, expressed as percentage of cellular growth 
with respect to the control group. 



Table 3 



Activity in vitro on the proliferation of cancerous cells 


Treatment 


Concentration 
(HM) 


Growth at 48 hours 


Vehicle 




100 


Flurbiprofen 


500 


55 


NO -Flurbiprofen 


500 


30 



